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IMPROVING ENGINT COOLING WITH SPECIAL BAFFLES

By Arnold E. Biermann, Harvey A. Gook,
and Louls F. Held

SUMMARY

Tests were mede to determine the effect of special baffles on
the temperatures end the cooling-alr requirements of the
Wright 1820 G200 and R-2600-3 cylinders. Nine baffle cambinations
were tested on a Wright 1820 G200 cylinder and two baffle combina-
tions, on a front-row cylinder from a Wright R-2600-8 englne. One
special baffle was tested on a front-row cylinder of an
R-2600-8 multicylinder engine operating on e tcrque stand.

Some of the special baffles tested resulted in substantial
reductions in cy.ilnder-harrel and rear cylinder-head temperatures.
The ducts provided for conducting cold air to the high-temperature
reglons werec very effective in improving the cooling of Internal
areas that have good thermal connectlion with the external-cooling
means, such as the combustion-chamber walls. Teets with the
Wright R-2500-8 cylinder shcwed that changes 1n the baffles were
not very effective in reducing the temperature of surfaces that
tend to be thermally isolated from the external-cooling means, such
as the exhaust-valve crown or the spark-plug center electrcdes.

INTRODUCTION

The tests herein described were made at the NACA laboratory in
Cleveland during 1943 as a result of difflculties experlenced 1n
cooling exhaust-valve and rear spark-plug regions of air-cooled
alrcraft cylinders during high-output crulsing operations. A spe-
cific obJect of this Investigation was to determine whether an
improvement ln cooling could be made by changing the cylinder
baffling without causing an appreciable increase in total cooling-
alr flow., The following methods of improving cooling by means of
baffles were tested:
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1. Increasing the cooling-alir mase flow across overheated areas

2. Reducing the cooling-air mass flow through the engine and the
baeffle wall to a minimm consistent with the cooling required

3. Shortening the cooling-alr flow paths through long fin pas-
sages by dividing the flow into several shorter paths

4., Conducting cool air to high-temperature reglons

Before special baffles cen be used as standard equivment, con-
giderable testing must be done over a wide range of operating condi-
tlons because the specifled meximum external temperatures will no
longer be critericns of safe Internal temperatures when the new
baffles are used. Baffle modifications that lower the temparature
of the rear spark-plug boss.proportionatsly more then the critical
internal temperatures, such as the spark-plug electrodes and the
exhaust-valve cruwn, may require a low maxlmum allowable bosas tem-
porature. Because of the inappreciable effect of external cooling
on the tempmerature of the exhaust-valve crown, as shcwn In refer-
ences 1 and 2, 1t was belleved advisable ln these tescs to determine
the effect of bafflo mudlficatlons oo the cooling of the exhaust-
valve cirown. Corsequently, temperatures of this region were meas-
ured In tests of the most promising baffle comb'natiocn.

AFPARATUS AND PROCEDURE

Description of baeffles. - The speclal baffles described 1n this
report were fitted to either a Wright 1820 G200 cylinder or a
Wright R-2600-8 front-rcw cylinder mounted on single-cylinder engines;
one srecial baffle wes also testcd on a Wright R-2600-8 multicylinder
englne. Each baffle tested 1s described and glven an ldentification
number. (See table 1.) The bafile numbsr followed by the letter "S"
Indicates the manufacturer's standard baffle.

Table 2 lists the comblnaticns of baffles tested and the reason
for testing each comblnaticn. The identification number designates
the baffles making up the combination. ' The baffles listed in
table 2 are ghown in figures 1 to 10.

Test installations. --Single-cylinder tests were conducted on
two different Cooperative Universal enginss. The setups of the
1820 and the 2600 cylinders, shown in flgures 1l and 12, respectively,
wore similar in every respect excoept for the coolling-alr systems.
Power was absgorbed with electric dynamoreters and fuel was supplied
by Injection into the intake pipes during the induction stroke.
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Cooling air was supplied to the 1820 cylinder by a variable-
speed centrifugal blower through a plpe of 8-inch dlemeter con-
nected to a cowling box -on-the engine. - The cooling-air flow was
meesured wilth an orifice inastalled at the entrance of the duct to
the centrifugal blower. Cooling-alr temperature was controlled
by regulating the alr temperature in the engline roam.

Cooling air for the 2600 cylinder was furnished by a central
alr system through a duct of 16-inch diamster leading to the cowling
box, as shown in figure 12. Deflecting vanes were installed at the
front of the 2600 cylinder to simulate the cooling effect of ailr
movemenis found In multicylinder engines in flight. The positica
of these vanes was adjusted to gilve a temperature distribution
typlcal of that obtained when using the standard baffles 1n flight.
The vanes were fixed in this position throughout the tests. A con-
trol valve and a heal sxchanger were placed 1n the duct between the
orifice end the duct to the cowling box. The cooling-air tempera-
ture was controlled by the flow of cold water through the heat

exchanger.

S8peclal beffles 45-48-49 were tested and compared with the
standard beffles cn cylinder 2 of the front row of a Wr!
Wright R-2600-6 engine equipped with a torque nouse end operating
on a torque stand. Thess tests were mede with a flight propeller.
Cooling elr was drawn over the englne by a blower connected to the
exit cf the engine cowling.

Temperature measurements. - On the slngle-cylinder engines,
cylinder temperatures were measured by thermocouples located as
shown In figure 13. The exhaust-valve crown and the spark-plug
electrode thermocouples (22, 23, and 24) were used only in some of
the tests of baffles 415-42S5-43S and 46-48-49 on the single-
cylinder setup of the Wright R-2600-8 front-row cylinder. Only
the rear spark-plug-gasket and the rear middle-barrel temperetures
were measured in the multicylinder-engine tests.

Iron-constantan thermocouples were used on the head and the
barrel. The thermocouples on the head were peened into holes
drilled to within epproximately 1/8 inch of the cambustion chember.
Thermooouples on the barrel were epot-welded to the outside sur-
face aof the barrel between fins. The thermocouple in the exhaus:
rocker-arm bolt wes installed on the center line of the bolt at the
center of the exhaust rockor-erm bearing. A standerd Army type
rear spark-plug-gasket thermocouple was used at the rear spark piug.

The method of installing a thermocouple in the exhaust-valve
crown was ‘similar to that reported in reference 1. A thermocouple
wes formed by welding a constentan wire at the end of a stalhless-
steel tube of 3/32-inch diemeter that was inserted through a hole °
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drilled in the tip of the valve stem. The thermocouple was inserted
into & hole drilled to within 1/16 inch of the outside surface of
the crown and the valve was sealed with the original amount of sodium.

Chromel-alumel thermocouples were lnstalled in C348 spark-plugs
in holes drilled in the center electrode to within 1/16 inch of the
cambustlon-chamber end.

Tests. - Each baffle was tested at constent engine power, varying
the pressure drop across the cylinder. The following engine condl-
tione were maintained constant during the tests:

1820 single- 2600 slngle- R-2600-8

cylinder cylinder multi-
engine engine cylinder
1 82 engine
Indicated horsepower . . . . . . . 66 78 103  Pg7s
Engine speed, rom . . .« . . . . . 2000 2100 2100 2100
Menifold pressure, Inches
of mercury absolute . . . . . . 31 31 38 31
Fuel-air ratio . . . . . . « . . . 0.0383 0.075 0.10 0.J375
Inlet-alr temperature, °F . . . . 250 160 150 100
Spark edvance, both spark
plugs, degrees B.T.C. . . . . . 20 20 20 20
Campression ratlo . . . . . . . . 6.76 6.9 6.9 6.9
Cooling-air temperatures, °F .. 100 100 90 95
0il-in temperature, °F . . . . . 180 180 180 145

AW-F-28 fusl, performance
nmumboer « « & &+ 4 o 4 o4 o« o e 130 130 130 130

8Tegtg in which the temperature of the valve crown and the spark-
plug center elecircde were measured in addition to those of the
other areas.
lticylinder output in brake horsepower.

In both singls-cylinder-engine setups (figs. 11 and 12) the
gtatic pressure in the cowling box ahead of the cylinder was deter-
mined by a water mancmeter. The difference between this statilc
pressure in tke cowling box and the engline-room pressure was used
as the taffle cooling-air pressure drop Ap. Tressure-drop measure-
ments were corrected to standard alr denslity for the alr in front
of the cylinder by multiplylng the measured Ap by O, +the ratio
of the density of the alr aheed cf the cylinder to the standard
alr density of 0.0765 pound ver cubic foot. The pressure drop
across the multicylinder englne was measured by impact tubes in
front of the cylinders and statlc tubes in the curl of the baffles
at the rear of the cylinders.
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Conslderable care was exerclsed in succesalve setups of the
same baffles to insure lnstallation in the same location. Tests
_were made to determine the effect of =mall differences in baffle
position. Likewise, care was taken to insure that all the cooling
alr flowed through the passages provided by the baffles and the
fins.

The performance of each baffle tested 1s presented in a plot
showing the varlation of cylinder temperature minus cooling-alr
temperature AT with baffle cooling-alr pressure drop ociAp. A
canparison of the performence of each speclal baffle with respect
to the standard baffle is made by plotting the following relations
agalnst QAp: )

Cylinder temperature - cooling-alr tdmpefature (special baffle)
Cylinder temperature - cooling-alr temperature (standard baffle)

and.

x100

Cooling-air flow (special baffle)
Cooling-air flow (standard baffle)

In the figures the foregoing relations are included under the common
legend .

X 100

Performance ratio, Special baffle , 1g9
standard baffle

RESULTS AND DISCUSSION
Tests with the 1820 Cylinder

The baffle cambinations tested on the 1820 cylinder are illus-
trated in figure 14 and a comparison of cooling-air flows for these
baffles 18 shown in figure 15.

Effect of baffle mounting. - The exact location and mounting
of baffles on cylinders is known to have an appreciable effect upon
cylinder cooling. In scme cases 1t 18 easily possible to f£it the
baffles in a number of different positions on the cylinder, thua
causing e variation of the results obtained. In order to determine
the mounting eiror involved in tests of this nature, the standard
baffles 1S-28-3S were removed, reinstalled, and tested three times.
The scatter of the.date.on these three trials is shown in figure 16.
The lines faired through the points for these three tests were used
in this Investigation as representing the relation between cylinder
temperatures and cooling-air pressure drop for the standard beffles
for the 1820 ocylinder.
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The effect of incorrectly lccating the standard baffles on the
1820 cylinder is shown in figuree 15, 17, and 18. The slde baffles
28 and 3S were Inadverteatly mounted too low on the cylinder barrel,
vhich caused an increase in air-passage area below the lowest fins
on the head. An lmprovement in cooling of more than 14 nercent
resulted from the change in baffle position. A part of this reduc-
tion In temperature can be attributed to a decrease 1n the tempera-
ture rise of the cooling alr as the cnuling-alr flow 1s increased.

The l4-percent decrease in cylinder temperatures was accompanied
by an increase in cooling-alr flow of from 18 to 22 percent. Although
an eng'ne cowlling can generally be redesigned so as to minimize the
effects of an increase in flow through the baffie wall on the power
required and the pressure difference ava'lable, 1t is evident that,
for constant cowl.-slot or cowl-flap outlet area, an increase in the
flow areza under the bafrflee will decrease the avallahle preasurs dif-
ference across the tetfles. For this reason, the excellence of a
baffle muat be Judged not only in terms of the temperature reductions
obtalned for the presaure difference used but also in terms of the
quantity of cooling air required.

Effects of ralsing bafflies over reasricted fin passages. - The
results of testd on bu=tfles 10-25-5S are prrerented in fizures 19 and
20. Baffle 10 was simlar to the standard head baffle except that
1t was fltted closer to the fia tlinse and the arsa over the exhaust-
port fins was ralsed to maintalh constans flow area. The results
show glignt percentege Increases and decreases in cylindsr temvera-
tures. The alr-flow guantity was reduced about 4 percent. The
exhaust rocker-erm bolt exreorienced the greatest reduction in AT
(fig. 20) especilally at lew cooling-air flows. From these resulis
it 1s apparent that the fins over the exhaust-valve nort are quite
effective in cooling the slde of the exhaust rocker box but have
only a slight effect on the temperature of the exhsust-valve guide.
Test results of baffles of this description are also presented in
reference 3.

A more direct comparison of the value of increasing the baffle
fin-tip clearance over reetricted fin areas can be obtained by
studying the test results obtalned with baffles 15-6-7-8 and 13-6-7-9,
which are shown in figures 15, 21, 22, 23, and 24. Baffle 8 was
fitted close to the fin tips on the side wall of the wxhaust port.
This finned wall 1s integral with the valve-gulde boss; tho vaive-
gulde temperature should therefore respond to any substantial
Improvewsnt in cooling of this area. Baffle 9 was similar to baf-
fle 8 except that the baffle was raisud cver the fins to obtain
constant flow area. For a cylinder pressure drcp of 8 inches,
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baffle 9 lowered the exhaust-valve-guide temperature 7° F. Other
cylinder-head temperatures were less affected. The ralsed baffle
caused only a slight Increase 1ln cooling-alr flow.

Baffles for introducing cold air to high-temperature areas. -
Baffles 6 and 7, which were designed to bring cold ailr fram the
front of the cylinder and cause it to flow over the hot area around
the rear spark plug, were tested in combination with baffles 9 and
10, as 1llluastrated In figure 5. The test results are shown in fig-
ures 15, 25, and 26 for baffles 10-6-7-9.' This cambination of
baffles resulted in considerebly better cooling, especielly at the
rear of the cylinder, than was obtained with the standard baffles.
The improvement was obtained at the expemse of from 5- to 8-percent
increase in air flow. :

The effect of substituting the standard heed baffle 1S for
baffle 10 in the foregolng combination 1s shown by comparing fig-
ures 24 and 26. The slight decrease in flow with baffles 18-6-7-9,
which 1s somewhat contradictory to what was previously found in
comparing baffles 1S and 10 in combinations 10-2S-3S and 1S-25-38
(f1g. 20), may have been caused by a difference or a change in
interference of the alr flows at the rear of the cylinder head.

Baffles 1S-4-5-11-12 were constructed to obtain better cooling
of the cylinder barrel by dividing the flow on each sgide of the bar-
rel in two paths and by edding cold alr at the sildes of the bearrel,
es shown In flgure 6. The results obtained are shown In figures 15,
27, and 28. At a value of ¢OAp of 6 inches of water, the flow was
reduced about 14 percent and the barrel temperatures were reduced
from S5 to 10 percent. Some improvement in cylinder-heed cooling was
effected at the lower pressure drops; otherwlse the front tempera-
tures increesed, as might be expected from the decreased approaclh
velocitles resulting from the decreased weight flow of cooling air.

Another method of achieving divided flow around the barrel is
illustrated in figure 7 (baffles 1S-4-5-13). In this design, part
of the flow 1s brought to the rear of the barrel and then forward a
short dlstance through the fins where it is discherged. The results
obtained with thls baffle (figs.l1l5, 29, and 30) indicate a somewhat
leas favorable over-all performance than was obtained with baffles
18-4-5-11-12; however, the middle and the top of the cylinder barrel
at the rear experlenced a reduction in temperature of about 30 per-
cent as campared with 10 percent for baffles 15-4-5-11-12. Further
modifications to baffles 11, 12, and 13 mey provide additional
improvements in performence.
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Tests with sprayed-metal baffles. - Experiments were conducted
with cylinder baffles formed by spraying metal directly on the fin
tips, as illustrated in figure 8 (beffles 14-15). The sprayed baf-
fles were tested In combination with an alr scoop over the head.
The resulte from this baffle combination are shown in figures 15,
31, and 32. A 32-percent reduction in alr flow was echleved at a
oAp of 6 inches of water. Reglons on the cylinder head, such as
the exheust-vaive guide, the front spark-plug bushing, the exhaust
rocker-arm bolt, and the head between the valves which are mate-
rially effected by baffle leakage and approach velocitles were
increased 1n temperature. The barrel temperatures irdlcate that
baffles sprayed on the barrel were Just as effective as the stand-
ard baffles notwlthstanding the lower cooling-alr flow. The duct
leading to the rear spark plug was very effective in reducing the
temperaturs at that polnt.

Tests with a Front-Row 2600 Cylinder

A number of baffles were tested on the 26C0O cylinder that have
not been included in this report. The performance of one of the
best baffle cambinations tested 46-48-49 cen be compared in fig-
ures 33 to 36 with the standard baffles 415-425-43S for this cylinder.
The increase in flow through this baffle camblnation was somevhat
excesslve, amounting to about 18 percent at a value of OAp of
8 inches of water. Very substantlal improvements were obtained, how-
ever, 1n cooling the spark-plug bushing andé the rear cylinder barrel.
Little change occurred in the temperature of the exhaust-valve guide.

Effect of special baffles on exhaust-valve-crown and spark-
plug-electrode temperaturea. - Addltiocnal tests were conducted to
determine the effect of baffles 41S-425-43S and 46-48-49 on the tem-
poeratures of critical areas, such as the exhaust-valve crown and the
spark-plug center electrode, which tend to be thermally 1solated from
the external cooling surface. These testa were conducted at higher
power than the previous tests. The results, which are presented in
figures 37, 38, and 39, show very appreciable percentage reductions
in rear spark-plug-bushing temperatures. The percentage reduction
in the temperatures of the exhaust-velve crown and the spark-plug
electrodes, however, is relatively small. The relation of OAp and
cooling-alr flow ghown in figure 35 may be applled to the foregolng
data inesmuch as power has little effect on this relaticn.

Tests with the R-2600-8 Multicylinder Engine

Tests were made to compare the standard baffles and the speclal
baffles 46-48-49 to determine whether the Iimprovements obassrved in
single-cylinder tests could be realized with a multicylinder engine.




NACA ARR No. ESBOS 9

After the performence of the standard baffles was determined, baf-
. Ples. 46-48-49 were mcunted on cylinder 2 and the performance tests
were repeated. For comparison, the performance of the standard
beffles and the speclal baffles on cylinder 2 are shown in fig-
ure 40. The teat results show improvement in cooling of the reer
spark-plug gasket and the rear middle barrel.

That less Improvement in cooling 1s shown in the multicylinder
testa than in the single-cylinder tests may be attributed largely
to the effects of alr leaks that exlst in the multicylinder-engine
baffle wall and the fact that the aspecial baffles were fitted to
only one cylinder.

CONCLUDING REMARKS

Internal cylinder surfaces that have good thermal connection
wlth the extermal-cooling mesans resnmond to changes ln external cool-
Ing. These internal cylinder surfaces are generally assoclated with
a temperature level only slightly above the external temperatures.
Such surfaces, which include the combustlon-chamber walls and the
valve seats, are dlrectly effected by baffle modifications.

Internal cylinder surfaces that tend to be thermally isolated
from the external-cooling means are predominately cooled by ths
incoming charge. Thess surfaces, whick include the exhaust-valve
crown and the spark-plng electrodes, are ldentiflied by thelr high
operating temperatures. Such surfaces respond poorly to changes
in external cooling as caused by baffle modifications.

Of the several methods tested for improving the cooling through
speclal baffles, that of conducting cool alr to the high-témperature
reglons proves most effective. When the quantity of cooling air
required 1s considered, lmprovements in cooling obtained by increas-
ing the mess cooling-alr flow are effective but relatively costly in
alr requirements.

Aircraft Engine Research Laboratory,
National Advisory Cammittee for Aercnautics s
Cleveland, Ohio.
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TABLE 1. ~ IDENTIFICATION OF BAFFLES TERSTED
Baffle|Cylinder-area covered|Figure 1illus- Description of baffle
trating baffle
Wright R-1820 G200 cylinder
~18  ]JTop of head - o ‘1,3,4,6,7  |Standard head baffle
28 Inlet side of hea 1,2 Standard side baffle
and barrel
38 Exhaust side of head 2 Standard side baffle
and barrel .
4 Inlet side of head 7 Standard side bdaffle with barrel
portion cut off
S Exhaust side of head 27 Similar to baffle 4
6 Inlet side of head o4 Passage concentric with barrel
and barrel collects alr for cooling area
under rear spark plug
7 Bxhaust side of 24,5 Similar to baffle 6
barrel .
Exhauat side of head 3 Contoured for complete contact
with exhaust-port fins
9 Exhaust side of head 4,5 Baffle over exhaust-port fins
raised from the fin tips to give
constant alr-passage area
10 Top of head 2,5 In complete contact with head
fing except over exhaust-valve
arca, where constant air-passage
area 1s provided

11 Inlet side of barrel 6 Cooling alr taken in at front is

rejected .at aides and new cool-
ing alr 1s taken 1in through side
scoops for rear portion of bar-
rel. Fin passages are blocked
off ‘at alr-exchange point.

12 Exhauat side of 6 Similar to baffle 11
barrel

13 Rear half of barrel 4 A rectangular duct, concentric

with the barrel and in contact
with the fin tips, directs air
from both sides of the barrel to
the fins at the rear. The air
entering the fins at the sides
and at the rear meet and exlit
through tubes across the duct.

14 Top of head, exhaust 8 The air 1s confined in the fin
side of head, and passages by a layer of sprayed
both sides of barrel metal bonded to the fin tips.

Aluminum was sprayed on the head
fins and steel sprayed on the
barrel fins.

15 Area immediately 8 An alr scoop and duect takes air
under rear spark from the front of the cylinder
plug over the head baffle and to the

finned area of the head under
the rear spark plug.
Wright R-2600-8 front-row cylinder

418 Top of head 9 Standard head baffle

428 Inlet side of head 9 Standard side baffle
and barrel

438 Exhaust side of head 9 Standard side baffle
and barrel

46 Top of head 10 Head baffle with enlarged scoop

’ for directing air into fins
above rear spark plug

48 Exhaust side of head 10 Alr duct around barrel for
and barrel directing alr to area under rear

spark plug _

49 Inlet side of head 10 Alr duct around barrel to direct

' and barrel alr to area adjacent to rear
spark plug

NAT IONAL ADVISORY
COMMITTEE FOR AERONAUTICS
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TABLE 2.

12

- IDENTTFICATION OF BAFFLE COMBINATIONS TESTED

'| Baffle cam~
blnation

Flgure 1llus-
trating baffle
combination

‘ObJject of testing

-

Wright R-1820 G200 cylinder

18-28-38

18-28-38

. 10-28-38

18-6-7-8

15-6-7-9

10-8-7-9

18~4-5-11-18

15-4-5-13

14-15

1

To make reference tests of standard
beffles for comperlison with tests

of special baffles

To show the effect of incorrectly
mounting the standard baffles 28
and 3S

To study the effect of a close-
fitting head baffle except for the
area over the exhaust-valve port
where the baffle was ralsed above
the fin tips to provide constant
alr-passage area

To determine the effect of a close-
fitting baffle over restricted-flow
areas for comparison with 1S-6-7-9

To show the effect of using a ralsed
baffle over restricted-Ilow areas

To test baffle 10 in comblnatlion with
speclal cooling ducts around the
barrel

To teat the effect of dividing the
alr flow around the barrel into four
paths

To cool the barrel at the rear with
alr from scoops on both sides of the
barrel

To determine whether a spreyed metal
baffle 1s practical and whether the
bond with the fins would improve the
cylinder cooling and reduce the alr

1 flow

Wright R-26

00-8 front-row cylinder

418-428-438

46-48-49

9

10

To makeé reference hLests of standard
beffles for comperison with tests of
gpecial baffles

To test best camblnation of specilal
baffles, as determined in front-row
single-cylinder and multicylinder
tests

National Advisory Cammittee
For Aeronautics
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(a) Front view.

. Figure 1. - 1820 G200 cylinder, standard boffles 15-25-3S.

=
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Figure 1. - Concluded.
baffles 15-25-3S.

(b) Rear view.

1820 6200 cylinder,

Cc-1494

stondard
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Fige

2a

fa) Front

Figure 2. - 1820 6200 cylinder,

c-1688

view.
baff(es 10-25-3S.
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(b) Reor view.

'ngureﬁz. - Concluded. 1820 6200 cylinder, bafftles 10-25-3S.
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cC- 1679

{a) Front view.

Figure 3. - 1820 G200 cylinder, baffles 1S-6-7-8.
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Figure 3. - Concluded.

(b) Rear view.

1820 6200 cylinder,

e

Fig. 3b

c-16887

boffles 18-6-7-8.
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Figure 4. -

ESBOS

(o) Front view.

1820 G200 cylinder,

baffles 15-6-7-9.

Fig.

4a
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(b) Rear view.

Figure 4. -~ Concluded. 1820 G200 cylinder, baffles 18-6-7-9.



NACA ARR No. ES5BOS

. (a) Front view.

Figure 5. - 1820 G200 cylinder,

baffles 10-6-7-9.

Fig. 5a
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Figure §.

(b)

~ Concluded.
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Rear view.

1820 G200 cylinder, baffles 10-6-7-9.
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fa) Front view.

Figure 6. - 1820 G200 cylinder, baffles 1S-4-5-11-12.

Fig.
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(b) Rear view.

Figure 6. - Continued. 1820 G200 cylinder,
barfles 15-4-5-11-12. :

Fig. 6b
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(c) Barrel cooling-oir flow paths, front view.

Figure 6. ~ Continued. 1820 G200 cylinder,
baffles 13-4-5—11f12
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(d) Barrel cooling-air flow paths, top view.

Figure 6. - Concluded. 1§20 6200 cylinder,
baffles 15-4-5-11-12.
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(a) Front vieuw.

- 1820 G200 cylinder,

baffles 15-4-5-13.
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(b) Reoar view.

Figure 7. - Continued. 1820 6200 cylinder,
baffles 15-4-5-13.
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(c) Barrel cooling-ailr fldw paths, front view.

Figure 7. - Continued. 1820 G200 cyl inder, baffles 15-4-5-13.
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{d) Barrel cooling-air flow paths, top view.

Figure 7. - Concluded. 1820 6200 cy! inder, baffles 15-4-5-13.
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(a) Front view.

Figure 8. - 1820 G200 cylinder, baffles 14-16.
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Figure 8.

- Concluded.

(b) Rear view.

1820 G200 cylinder,

baffles

Fig.

14-15.

8b




NACA ARR No. E5BO5 Fig. 9a

(o) Front view.

Figure 9. - 2600-8 cylinder, front row, baffles 415-425-43S.
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Figure 9. - Concluded.
baffles 415-425-43S-

(b) Rear uieu.

2600-8 cylinder,

front row,
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(a) Front view.

Figure 10. - 2600-8 cylinder, front row, baffles 46-48-489.
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(b) Rear view.

Figure 10, - ¢oncluded.
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Fig.
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Figure 11. - 1820 6200 single-cylinder-test engine setup.
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‘Figure 37. - Performance of standard baffles 4iS-425-43S on a Wright R-2600-8 front-row
cylinder in single-cylinder tests at an indicated horsepower of 103. Engine speed, 2100
rpm; wmanifold pressure, 38 inches of mercury absolute; fuel-air ratio, 0.10; cooling-air

temperature, 90° F.
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Baffle cooling-air pressure drop, ¢Ap. in. HaO
Figure 38, - Performance of special baffles 46-48-49 on 'a Wright R-2600-8 front-row cylinder

in single-cylinder tests at an indicated horgepower of 103, Engine speed, 2100 rpm; mani-

fold pressure, 38 inches of mercury absolute; fuel-air ratio, 0.10; cooling-air temperature,
90° F. .
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Baffle cooling-air pressure drop, ¢Ap, in. H,0
Figure 39. - Comparison of special baffles 48-48-49 with standard baffles 415-42S-43S on a
Wright R~2800-8 front-row cylinder in single~cylinder tests at an indicated horsepower of

103. Engine speed, 2100 rpm; manifold pressure, 38 inches of mercury absolute; fuel-air
ratio, 0.10; cooling-air temperature, 90° F.
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Figure 40, = Comparison of special baffles X6-U8-49 and standard baffles 413-U28-433 on
cylinder 2 of the front row of a Wright R-2600-8 engine in multicylinder engine tests,
Brake horsepower, 925; engine speed, 2100 rpm; manifold pressure, 31 inches of meroury
absolute; fuel-air ratio, 0.075. :
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